MOUNT VERNON WASTEWATER TREATMENT PLANT
Class II Inspection

by
Steven Golding

Washington State Department of Ecology
Environmental Investigations and Laboratory Services
Toxics, Compliance and Ground Water Investigations Section
Olympia WA 98504-7710

Water Body No. WA-03-1010
Segment No. 02-03-06

December 1992

92-e32



TABLE OF CONTENTS

Page

ABSTRACT . . e ii
INTRODUCTION . . . . e e e e e e e e e 1
SETTING . . . .o e e e 1
PROCEDURES . . . . . e e e 4
Quality Assurance/Quality Control (QA/QC) . . . . .. ... ... . ... . ... 4
RESULTS AND DISCUSSION . . . .. e e i 5
Flow Measurements . . . . .. .. . . ... ittt 5
NPDES Permit Compliance/General Chemistry . . ... ................ 5

Split Sample Comparison . . . . .. . ... .. .. e 9
Priority Pollutants and Other Organics . . ... .. ..... ... ... ... ..... 9
Priority Pollutant Metals . . . . .. ... . ... .. . L 13
BIOASSAYS . & o v i e e e e e e e e e e 13

Dye Study . . . .. o e e 13
RECOMMENDATIONS AND CONCLUSIONS . . ... . . i 17
Flow Measurements . . . . . . .. .. .. ittt 17
NPDES Permit Compliance/General Chemistry . . ... ... .. .. ......... 17

Split Sample Comparison . . . ... . ... .. e 17
Priority Pollutant and Other Organics . . . ... ......... . ... ....... 18
Priority Pollutant Metals . . . .. ... .. ... ... ... ... .. .. .. .. 18
BIoassays . . . . .. e 18

Dye Study . . . .. e 18
REFERENCES . . . . . 19



ABSTRACT

A Class II Inspection was conducted at the City of Mount Vernon Wastewater Treatment Plant
(WTP) from December 9-11, 1991. The WTP was performing well during the inspection. The
conventional parameters of BODs, TSS, and fecal coliform indicate a well-treated, high quality
effluent. The effluent met permit limits for BODs, TSS, fecal coliform, and pH. Several
organic priority pollutants were detected in the samples collected; of these chloroform and
lindane were detected in the plant effluent. Of the metals detected in the effluent, only copper
and silver were found in concentrations above chronic or acute EPA water quality criteria.
Bioassay organisms showed no acute toxicity in the plant effluent. While Daphnia magna tests
showed no chronic effects, fathead minnow tests indicated a LOEC of 12.5% effluent. A dye
study found the effluent discharge was into a well mixed area in the river.

ii



INTRODUCTION

A Class II Inspection was conducted at the City of Mount Vernon Wastewater Treatment Plant
(WTP) from December 9-11, 1991. Conducting the inspection were Marc Heffner and
Steven Golding of the Washington State Department of Ecology Compliance Monitoring Unit.
Bill Fullner represented the City of Mount Vernon and assisted during the inspection.

The Mount Vernon WTP is an activated sludge facility discharging into the Skagit River
(Figure 1). Discharge is regulated by NPDES permit No. WA-002407-4. The permit, issued
in August 1987, expired in August 1992.

The inspection had four objectives:
1. Verify compliance with NPDES permit parameters;
2. Assess wastewater toxicity with pollutant scans and effluent bioassays;

3. Assess dilution characteristics of outfall structure by reviewing existing information and
observing dye dispersion; and

4. Verify NPDES permit self-monitoring.
SETTING

Influent to the WTP is predominately domestic sewage. City personnel report the only major
industrial contributor is a chicken processing plant which discharges 300-400 pounds of BOD;
per day to the WTP. Darigold operates sporadically, contributing small organic loads several
weeks per year. The Darigold plant was not operating during the inspection. Leachate from
the Skagit County landfill is occasionally sent to the WTP for treatment. The leachate is brought
by tank truck, deposited in a spare aeration basin, and slowly bled into the plant influent. The
leachate is ordinarily sent to the City of Burlington WTP for treatment.

Expansion and upgrade of the WTP was completed in the fall of 1989 to increase capacity and
improve performance. Prior to 1989, the plant had been hydraulically overloaded and regularly
out of compliance with monthly permitted BODs and TSS limits. The plant configuration after
a 1972 upgrade included a primary clarifier, an oxidation tower (biofilter), a secondary clarifier,
an anaerobic digester, and a sludge thickener. The 1989 upgrade included the following
additions: three aeration basins, an aerobic digester, a secondary clarifier, a chlorine contact
tank, a dissolved-air flotation thickener, an anaerobic digester, and a belt filter press (Figure 2).

The plant flow scheme includes a bar screen, an influent pump station, and a comminutor prior
to the primary clarifier. The west Mount Vernon influent joins the plant flow just before the
comminutor. The west Mount Vernon influent is primarily domestic sewage.
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Figure 1 - Location Map - Mount Vernon, December 1991.
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During the inspection two aeration basins were being used to provide biological treatment.
Available for future capacity requirements are the oxidation tower, a third aeration basin, and
a fourth, larger aeration basin designed for use as an aerobic digester. The two reserve aeration
basins have been used to hold landfill leachate. Both secondary clarifiers and chlorine contact
basins were in use.

Sludge from the primary clarifier is thickened in the sludge thickener and routed to the primary
anaerobic digester. Sludge from the two secondary clarifiers is thickened by a dissolved-air
flotation thickener and routed to the primary anaerobic digester. Digested sludge is further
thickened in the secondary digesters and/or supernatant tank (a converted clarifier) before land
application. The sludge is dried with a belt filter press, then composted by contract when land
application rates fall below sludge production rates.

PROCEDURES

Class II Inspection sampling included Ecology grab and composite samples. An effluent grab
composite sample, consisting of two subsamples, was collected by Ecology for bioassay testing.
Ecology Isco compositors were set up to collect influent and effluent samples (Appendix A,
Figure 2). Equal volumes of sample were collected every 30 minutes for 24 hours (8:00 a.m.
to 8:00 a.m.). The compositors were iced to keep samples cool.

Mount Vernon WTP personnel collected influent, effluent, and return flow composite samples
(Appendix A; Figure 2). Mount Vernon composite samples were flow-proportional. The
composite sampler for return flow malfunctioned during the inspection, collecting only a portion
of the sample volume planned.

All composite samples were split for analysis by the Ecology and WTP laboratories. Samples
collected, sampling times, and parameters analyzed are summarized in Appendix B. Ecology
analytical methods and laboratories performing the analyses are summarized in Appendix C.

Quality Assurance/Quality Control (QA/QC)

Ecology quality assurance procedures for sampling included special cleaning of the sampling
equipment prior to the inspection to prevent sample contamination (Appendix D). Chain-of-
custody procedures were followed to assure the security of the samples (Huntamer and Hyre,
1991).

Most Ecology laboratory data met Ecology QA/QC guidelines and are considered to be reliable.
Those data that did not meet the guidelines are appropriately qualified on the data tables.

Priority pollutant organics surrogate recoveries and matrix spike/matrix spike duplicate data are
reasonable and acceptable within quality control limits. The data generated for metals analysis
of water samples can be used without qualification. For the sludge sample, chromium, lead, and
silver failed the serial dilution test and are qualified with an E (reported result is an estimate



because of the presence of interference). Antimony is qualified with an N because of low
recovery in the corresponding quality control standard.

RESULTS AND DISCUSSION
Flow Measurements

Mount Vernon influent flow measurements were used to calculate permitted parameters in
Ibs/day. An in-line meter which did not lend itself to verification by Ecology was used. In the
fall of 1991 the meter was checked by the manufacturer’s technician. According to the
technician, the meter is within +/- 1% accuracy (Siemer, 1992). The influent meter is used by
the plant for all reporting purposes. An effluent meter is located between the flash mixer and
the chlorine contact tank. It is an ultrasonic flow meter with an accuracy of +/- 2 1/2%, and
is roughly calibrated to the influent meter.

During the inspection and on several subsequent checks by the operator, the effluent meter
measured daily flows approximately 0.3 MGD to 0.4 MGD higher than the influent meter
(approximately 10% of measured flow). The discrepancy between influent and effluent flow
meter readings appears to be due to the poorly calibrated effluent meter. Because the effluent
meter serves as a backup for the influent meter, the meter should be properly calibrated to
assure flows are accurately measured.

Plant personnel suspect the Parshall flume for recycle flow is undersized. The flume becomes
submerged at flows greater than 1.1 MGD. Recent repair of a leaky valve which allowed flow
from the chlorine contact basin to return to the headworks has kept flows within the flume’s
operating range most of the time.

The west Mount Vernon flow enters the plant just prior to the comminutor before the primary
clarifier. The flow meter was not functioning during the inspection, but an estimated flow for
west Mount Vernon based on the prior week’s flow is 0.04 MGD. The meter should be
repaired.

NPDES Permit Compliance/General Chemistry

The WTP was performing well during the inspection. The conventional parameters of BOD:s,
TSS, and fecal coliform indicate a well-treated, high quality effluent (Table 1). The effluent met
permit limits for BOD;, TSS, fecal coliforms, and pH (Table 2). Since the permit contains pre-
upgrade design criteria, no influent loading comparison was made.

A comparison of influent ammonia and nitrate-nitrite concentrations indicate that the WTP was
achieving partial nitrification at the time of the inspection. Ammonia concentrations from
7 mg/L to 11 mg/L in the influent were reduced to 2 to 3 mg/L in the effluent, while
NO, + NO;-N concentrations increased from 0.5 mg/L to 1 mg/L in the influent to 5 mg/L to
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Table 2 - NPDES Permit Limits and Inspection Results — Mt. Vernon - Dec. 1991,

NPDES Limits Inspection Results

Monthly Weekly Composite Grab

Parameter Average Average Samples Samples
BODS 30 mg/I 45 mg/L. 10 mg/L
1000 Ibs/day 1500 lbs/day 381 lbs/day
85 % removal 91 % removal
TSS 30 mg/i 45 mg/L 4 mg/L
1000 Ibs/day 1500 Ibs/day 152 Ibs/day
85 % removal 96 % removal

Fecal Coliform 200/100 mL 400/100 mL 7/100mL

<1/100mL

pH 6.0 t0 9.0 (continuous) 6.8;7.3
Flow —— - 457 MGD *

* 24 hour influent flow measured by Mount Vernon.



6 mg/L in the effluent. The alkalinity in the effluent is somewhat low (approximately 60 mg/L).
Observations of pH and alkalinity should be made to assure a lack of alkalinity does not inhibit
treatment.

Mount Vernon made daily measurements of influent and effluent pH from composite samples.
Because pH changes while a sample is held, pH measurements should be made from grab
samples as specified in the permit.

Split Sample Comparison

Samples were split to determine the comparability of Ecology and permittee sampling and
laboratory results. Both Ecology and Mount Vernon laboratory analyses found somewhat of a
difference between samples collected and analyzed by Ecology and Mount Vernon (Table 3).
Differences in sampling methods may be the cause. Mount Vernon composite samples were
flow proportioned while Ecology samples were time proportioned. Also, the Ecology influent
sample included return flow while the Mount Vernon sample did not. Influent BODy and TSS
for influent samples collected by Mount Vernon were lower than those collected by Ecology,
but not significantly. Effluent BOD; and TSS samples from Mount Vernon and Ecology yielded
results within 4 mg/L. Both Ecology and Mount Vernon sampling appear acceptable.

Comparing the results of two laboratories’ analyses of the same samples gives an indication of
the differences between laboratory procedures. In every case, Mount Vernon analyses of
influent and effluent BOD;s and TSS yielded somewhat lower values than those determined by
Ecology. A statistical analysis found these differences are not significant (Lombard, 1992).
Ecology and Mount Vernon fecal coliform results agreed closely, both 7/100mL or less. The
Mount Vernon laboratory became accredited by Ecology in January 1991.

Influent, effluent, and return flow composite samples collected by Mount Vernon were above
4°C, the recommended temperature for sample preservation. Refrigeration of composite samples
should be checked.

Priority Pollutants and Other Organics

Because the Eff-C sample was lost in the laboratory before the BNA analysis was made, Eff-GC
(grab composite) was analyzed for BNA’s.

Most organic compounds detected in the plant influent were at concentrations less than 10 ug/L
(Table 4). The exception was acetone (influent concentrations 43 pg/L estimated; 34 ug/L
estimated). Acetone is used for sampling apparatus cleaning and in the laboratory, often causing
low level sample contamination. Lindane was also detected in the plant influent.

The west Mount Vernon influent sample contained benzoic acid, 4-methylphenol, and
chloromethane at concentrations greater than 10 ug/L. Lindane was also detected. The west
Mount Vernon collection system serves a residential area without known commercial or
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industrial activities. The west Mount Vernon flow rate was low (0.04 MGD est.), accounting
for less than 1% of the plant influent during the inspection.

Chloroform and lindane were the only priority pollutant (PP) organics detected in the plant
effluent. Chloroform concentration in the effluent was well below EPA water quality criteria
(Table 4; EPA, 1986). Lindane was the only pesticide/organic PP compound detected. The
lindane influent concentration from west Mount Vernon was 6.5 times higher than the WTP
influent concentration. The lindane effluent concentration was well below the acute water
quality criteria and 85% of the chronic water quality criteria.

In the sludge sample, five VOA compounds (including acetone) were found in concentrations
from 2 to 22 ug/Kg. No pesticide/PCB compounds were detected in the sludge sample. The
BNA scan detected only bis(2-Ethylhexyl)phthalate was found at a concentration which was
lower than the mean from the national sewage sludge survey (Table 5; EPA,1990).

A complete list of parameters analyzed and analytical results is included in Appendix E. Several
tentatively identified compounds (TICs) were also detected in influent and sludge samples
(Appendix F). No TICs were identified in the effluent samples.

Priority Pollutant Metals

A number of priority pollutant metals were detected. Arsenic, cadmium, copper, nickel, silver,
and zinc were found in the effluent sample (Table 4). The effluent copper concentration
exceeded the acute and chronic EPA freshwater water quality criteria (EPA, 1986). Effluent
concentrations of silver exceeded the chronic freshwater criteria.

Several metals were detected in the sludge. Copper, lead, and nickel were found in
concentrations slightly higher than the mean from the national sewage sludge survey (Table 5).

Bioassays

Bioassay organisms showed no acute toxicity in the plant effluent (Table 6). Microtox tests
resulted in an EC;, greater than 100% effluent. Daphnia magna, fathead minnow, and rainbow
trout tests resulted in LCses greater than 100% effluent. Daphnia magna showed no chronic
effects. Fathead minnow tests showed chronic toxicity with a LOEC of 12.5% effluent.

Dye Study

A dye study was carried out to physically locate the WTP discharge and assure the discharge
was into a well mixed portion of the river. The Mount Vernon WTP outfall into the Skagit
River consists of a submerged pipe with no diffuser. After locating the discharge in the river
with a small dose of dye, two more 250 ml doses of fluorescent red dye were released into the
effluent channel of the chlorine contact basins.

13



Table 5 — Comparison of Detected Compounds in Digested Sludge with
the National Sewage Sludge Survey+ - Mount Vernon, December 1991.

Data from EPA Sludge Survey*

Location: Sludge Geometric Geometric Number of Percent
Type: grab Mean ** Mean + 1 S.D. Samples Detected
Parameter Lab Log # 508139
(mg/Kg***)  |(mg/Kg***) (mg/Kg***) %
VOA COMPOUNDS
(no survey compounds
detected)
BNA COMPOUNDS
Bis(2-ethylhexyl) 16.45 74.7 673 200 62
Phthalate
PESTICIDE/PCB
(none detectad)
METALS
Arsenic 219 9.93 28.7 199 80
Beryllium 0.28P 0.37 0.71 199 23
Cadmium 4.0 6.9 18.7 198 69
Chromium 46.2E 118.6 458 199 91
Copper 747 741.0 1703 199 100
Lead 152E 134.0 332 199 80
Mercury 0.13J 5.22 20.8 199 63
Nickel 53.3 42.7 137.5 199 66
'Selenium 2.32 5.16 12,5 199 65
Zinc 738 1202 2756 199 100

* %

*xx

##
++

+ EPA1880. National Sewage Sludge Survey, Federal Register, 40 CFR Part 503,

Vol. 55, No. 218.

standard deviation for log—normal distributions and were derived utilizing the

Method of Maximum Likelihood.

dry weight basis

J - The analyte was positively identified. The associated numerical value is an estimate.

In general, concentrations are a weighted combination of flow rate group estimates.

Geometric mean and standard deviation are exponential conversions of arithmetic mean and

Weighted combination of only two flow groups: flow = 100 MGD and 10 < flow < 100+ MGD
Estimate from one flow group: 1<fiow<10 MGD

P — The analyte was detected above the instrument detection limit but below the established

minimum quantitation limit.

E - Reported result is an estimate because of the presence of interference.
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Table 6 - Effluent Bioassay Results — Mount Vernon, December 1991.

All tests on sample 508144 - Effluent Grab Composite Sample

Microtox
EC50 (% eftluent)
Sample No. 5 minutes 15 minutes
508144 >100% >100%

Daphnia magna - 7 day survival and reproduction test

(Daphnia magna)
Sample No. 508144
# # young
% effluent Tested* produced % survival
0 10 206 100
6.25 10 251 100
12.5 10 272 100
25 10 255 96
50 10 286 100
100 10 263 100
Chronic Acute
NOEC= 100% effluent LC50= >100% effluent

* 10 replicates per concentration, 1 organism per replicate

Fathead Minnow - 7 day survival and growth test

(Pimephales promelas)

Sample 508144

# Percent Average Fish
Sample Conc. Tested * Survival Weight (mg)
Control 30 96.7 0.21
6.25 % Effluent 30 100 0.17
12.5 % Effiuent 30 96.7 0.12
25 % Effluent 31 90.3 0.14
50 % Effluent 30 93.3 0.11
100 % Effluent 30 96.7 0.12

Acute Chronic
L.C50 = >100 % effluent NOEC = 6.25 % effluent
LOEC = 12.5 % effluent

* five replicates of 6 organisms



Table 6 - Continued - Mount Vernon, December 1991.

Rainbow Trout - 96 hour survival test

(Oncorhynchus mykiss)

Sample No. 508144

# Percent

% Effluent Tested* Survival
0 30 100

3.13 30 100

6.25 30 100

12.5 30 100

25 30 100

50 30 100

100 30 100

* 3 replicates of 10 per replicate

NOEC - no observable effects concentration
LOEC - lowest observable effects concentration
LC50 - lethal concentration for 50% of the organisms
EC50 ~ effect concentration for 50% of the organisms
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The dye was observed in the river near the bank approximately three minutes after release. The
discharge was located at a point across the field from the solids handling building, 10 feet from
the bank of the river. The dye moved downstream near the bank, but with no eddies or pockets
of dye remaining along the bank. The dye completely dispersed within 20 to 30 yards
downstream. The plant flow rate at the time of the dye study was measured on the plant flow
meter to be 5.3 MGD. River flow on the day of the dye study was 22,700 cfs (USGS, 1992).
Photographs were taken to document dispersion patterns and provided to Ecology NWRO.
Based on these observations, it appears that the effluent was quickly diluted. A computer
simulation of dispersal would be useful to confirm that dilution was adequate.

RECOMMENDATIONS AND CONCLUSIONS
Flow Measurements
Plant flow rate was not verified by Ecology. Flow is measured with in-line meters which do
not lend themselves to verification by Ecology. There was a consistent discrepancy between

influent and effluent flow meter readings.

® Since the effluent meter is intended as a back-up for the influent meter, recalibration to
assure accurate measurement is recommended.

Plant staff suspect the Parshall flume for recycle flow is undersized and is therefore outside of
its operating range a portion of the time. The west Mount Vernon flow meter was not
functioning during the inspection.

® It is recommended that the west Mount Vernon influent meter be repaired.

NPDES Permit Compliance/General Chemistry

The WTP was performing well during the inspection. The conventional parameters of BODs,
TSS, and fecal coliform indicate a well-treated, high quality effluent. The effluent met permit
limits for BOD;, TSS, fecal coliforms, and pH.

A comparison of influent ammonia and nitrate-nitrite concentrations indicates that the WTP was
achieving partial nitrification at the time of the inspection. The alkalinity in the effluent was

somewhat low.

¢ pH and alkalinity should be monitored and evaluated to assure that they do not inhibit
biochemical reactions.

Split Sample Comparison

Samples of influent and effluent collected by Mount Vernon appeared to yield slightly lower
BOD; and TSS results than those collected by Ecology samples. Analyses by Mount Vernon

17



appeared to yield BODs and TSS results slightly lower than Ecology results from the same
sample. The differences were not significant, however, so sampling and laboratory analysis are
generally acceptable.

® Mount Vernon has been reporting daily measurements of influent and effluent pH from
composite samples. Plant personnel should collect and analyze grab samples as required
by the permit.

Priority Pollutant and Other Organics

Several organic priority pollutants were detected in the samples collected. Benzoic acid, a non-
priority pollutant organic, was found in the west Mount Vernon influent sample (570 pg/L).
Chloroform and lindane were the priority pollutant organics detected in the plant effluent.

In the sludge sample, chlorobenzene (2 ug/Kg est.), ethylbenzene (4 ug/Kg est.), and
bis(2-Ethylhexyl)phthalate (380 ug/L) were the priority pollutant organics detected. Three non-
priority pollutant organics were detected in the sludge sample at concentrations from 2 to
22 ug/Kg.

Priority Pollutant Metals

A number of priority pollutant metals were detected in the influent sample. Of these, arsenic,
cadmium, copper, nickel, silver, and zinc were found in the effluent sample. Effluent
concentrations of copper exceeded the acute and chronic EPA freshwater water quality criteria.
Effluent concentrations of silver exceeded the chronic freshwater criteria by about four times.
Copper, lead, and nickel were found in the sludge at concentrations slightly higher than the
mean from the national sewage sludge survey.

Bioassays

No acute toxicity in the plant effluent was observed with Microtox, Daphnia magna, fathead
minnow, and rainbow trout tests. While Daphnia magna tests showed no chronic effects,
fathead minnow tests indicated chronic toxicity (LOEC of 12.5% effluent.)

Dye Study

The Mount Vernon WTP outfall into the Skagit River consists of a submerged pipe with no

diffuser. Dye appeared in the river near the bank after release. The dye traveled downstream
near the bank and completely dispersed within 20 to 30 yards downstream.

18
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Appendix A - Sampling Station Descriptions - Mount Vernon WTP,
December 1991.

Ecology influent samples (Inf)
The grab and composite samples were collected just upstream
of the bar screen. The sample included plant influent
combined with in plant return flows. The composite sample
intake was checked for rag accumulations and cleaned as
necessary.

Mount Vernon composite influent sample (Inf-M)
The sample intake was permanently mounted in the
influent manhole, upstream of return flow. The intake
is located off the bottom of the pipe.

Influent from west Mount Vernon (InfW)
The sample was collected from flow falling from the
culvert pipe into the wet well of the west Mount Vernon
pump station.

Aeration basin (Aer)
Samples were collected from the walkway near the
aeration basin outlet in a well-mixed zone.

In plant return flow (Ret-M)
The sample intake was permanently mounted in the return
flow manhole. The location is just upstream of the
point where the return flow joins the influent flow.
The sampling intake is located off of the bottom of the
pipe.

Return flow includes supernatant from the supernatant tank
and sludge thickener, skimmings from the secondary
clarifiers and chlorination basins, filtrate from the belt
filter press (not in use during the inspection), and
miscellaneous in-plant wastes.

Ecology effluent samples (Eff)
The composite sample was collected from the chlorine
contact basin outlet channel at the upstream edge of
the east basin overflow weir. The intake was
positioned several inches from the bottom and side of
the channel. The grab samples were collected as flow
fell over the east basin overflow weir.

Effluent sampled by Mount Vernon (Eff-M)
The sampler intake was permanently mounted just
upstream of the effluent weir where effluent falls into
the outfall line.

Sludge
Sludge from the primary anaerobic digester was sampled
from a line tap in the digester complex building.
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Appendix C - Ecology Analytical Methods — Mount Vernon, December 1991.

Laboratory Analysis

Conductivity

pH

Alkalinity

Hardness

TS

TNVS

188

TNVSS

% Solids

% Volatile Solids

BOD5s

BOD INH

CcOoD

TOC (water)

TOC (soil)

NH3-N

NO2+NO3=N

Total-P :
Total Persulfate N (TPN)
F-Coliform MF

Fecal Coliform (sediment)
Total Coliform (sediment)
VOC (water)

VOC (soil)

BNAs (water)

Pest/PCB (water)
Pest/PCB (soil)

PP Metals

Salmonid (acute series)
Microtox (acute)

Daphnia magna (chronic)
Fathead Minnow (chronic)

Method Used for
Ecology Analysis

EPA, Revised 1983: 120.1
EPA, Revised 1983: 150.1
EPA, Revised 1983: 310.1
EPA, Revised 1983: 130.2
EPA, Revised 1983: 160.3

EPA, Revised 1983: 160.3"
. EPA, Revised 1983: 160.2
EPA, Revised 1983: 160.2

APHA, 1989: 2540G

EPA, Revised 1983: 160.4
EPA, Revised 1983: 405.1
EPA, Revised 1983: 405.1
EPA, Revised 1983: 410.1
EPA, Revised 1983: 415.1
EPA, Revised 1983: 415.1
EPA, Revised 1983; 350.1
EPA; Revised 1983: 353.2
EPA, Revised 1983: 365.3
EPA; Revised 1983: 351.3
APHA, 1989: 9222D
APHA, 1989:9221A/9221C
APHA, 1989:9221A/9221
EPA-SW846, 1986:8260
EPA-SW846; 1986:8240
EPA-SW846, 1986:8270
EPA-SWB846,1986:8080
EPA-SWB846,1986:8080

EPA, Revised 1983:200-299

Ecology, 1981:80-12
Beckman, 1982
EPA,1987

EPA;:1989

Manchester - Ecology Manchester Laboratory

Sound An. Serv. - Sound Analytical Services, Inc.

Laboratory
Performing

Analysis

Manchester
Sound An. Serv.
Manchester
Manchester
Manchester
Manchester
Manchester
Manchester
Sound An. Serv.
Sound An. Serv.
Manchester

- Water Mngmt Labs
_ Sound An. Serv.

Manchester
Sound An. Serv.
Manchester
Manchester
Manchester
Sound'An. Serv:
Manchester
Manchester
Manchester

Pac. NW Env. Lab
Pac. NW Env. Lab
Pac.:NW Env. Lab
Pac. NW Env. Lab
Pac. NW Env. Lab
Manchester
Manchester
Manchester
Manchester
Manchester

Pac. NW Env. Lab - Pacific Northwest Environmental Laboratory, Inc.

Water Mngmt Labs - Water Managment Laboratories Inc.

APHA-AWWA-WPCF, 1989. Standard Methods for the Examination of Water and Wastewater, 17th ed.
Beckman Instruments, Inc., 1982. Microtox System Operating Manual.

Ecology, 1981, Static Acute Fish Toxicity Test, DOE 80-12, revised July 1981.

EPA, 1979. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020 (Rev. March 1983).
EPA, 1984. 40 CFR Part 136, October 26, 1984,
EPA, 1986. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW-8486, 3rd. ed.,

November, 1986.

EPA, 1987. A Short-Term Chronic Toxicity Test Using Daphnia magna, EPA/600/D-87/080.
EPA, 1989. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving waters to
Freshwater Organisms. Second edition. EPA/600/4-89/001.



Appendix D - Priority Pollutant Cleaning Procedures - Mount Vernon,
December 1991.

PRIORITY POLLUTANT SAMPLING EQUIPMENT CLEANING PROCEDURES

1. Wash with laboratory detergent

2. Rinse several times with tap water

3. Rinse with 10% HNO3 solution

4. Rinse three (3) times with distilled/deionized water
5. Rinse with high purity methylene chloride

6. Rinse with high purity acetone

7. Allow to dry and seal with aluminum foil
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Appendix F — VOA and BNA Scan Tentatively Identified Compounds (TICs) -
Mount Vernon, December 1991,

TIC data are presented on the laboratory report sheets that follow.
Locations corresponding to the Lab Log# (appearing in a box on the laboratory report sheet)
and data qualifiers are summarized on this page.

Location: Inf-1 Inf-2 inf-C Infw-1 Sludge
Type: grab grab E-comp grab grab
Date: 12/10 12/10 12/10-11 12/10 12/1
Time: 2250 1435 08000800 1110 1045

Lab Log#: 508130 508131 508132 508135 508139

NJ - indicates there is evidence the analyte is present.
The associated numerical value is an estimate.
Inf - infiuent
InfW  ~ influent from west Mount Vernon
Sludge - sludge from anaerobic digester
Eff - final effluent
GC - grab-composite sample
E-comp - Ecology composite sample



1E
VOLATILE ORGANICS ANALYSIS DATA SHE
TENTATIVELY IDENTIFIED COMFPOUNDS

ET

EFPA SAMFLE NO.

; 508130 ;
Lab Name: PNELI . o Contract: Z28¥0%0EEY6 | !
Lab Code: FNELI__ Case Na.: 2202 SAS No.: SDGE Na.: BOR1Z0
Matrix: (soil/water) WATER- Lab Sample ID: 3802-04______
Sample wt/vol: 5.0 (g/mbL) mML__ Lab File ID: AYEES
Level: (low/med) LOW____ Date Received: 12/12/91
A Moisture: not dec. —___ Date Analyzed: 12/16/91
Calumn (pack/cap) CAP__._ Dilution Factor: 1.0 __
CONCENTRATION UNITS:

Number TICs found: __2 (ug/L or ug/Kg) UG/L_
; CAS NUMBER ; COMPOUND NAME ; RT ; EST. CONC. ; 3 ;
V2. TUNKNOWN TERPENE 3 15.42 E .Of J E

FORM I VOA-TIC 1/87 Rev.



1E EFA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET e
TENTATIVELY IDENTIFIED COMPOUNDS ' !
I S08131 i
Lab Name: PNELI e Cantract: ZzZo¥0OD0EESS e e e e e o e i
L.Lab Code: PNELI__ Case No.: 320zZ__ SAS No.: SDG No,.: BOg1z0
Matrix:s (soil/water) WATER_. Lab Sample ID: 3802-05_.__ ..
Sample wt/vol: ~-5.0 (g/mL) ML__ Lab File ID: ASBE4
Level: (low/med) LOW_. Date Received: 12713791
% Moisture: not dec. Date Analyzed: 12/1&/91
Column {(pack/cap) CAP_.__ Ditution Factor: 1.0
CONCENTRATION UNITS:
Number TICs found: __3 (ug/L or ug/Kg) UG/L_
i CAS NUMBER i COMFOUND NAME i RT i EST. CONC. | o H
H i. F UNKNOWN ALKANE H 1i3.54 | 4.013 A3
N t UNKNOWN TERFPENE i 14.3% | z0 i
! 3.  UNKNQIWN ALKANE H 15,64 | 5.01 :
FORM I VOA-TIC 1/87 Rev.

003904



1F EFA SAMFLE NI,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 0000
TENTATIVELY IDENTIFIED COMPOUNDS

gl
<
0
-
W
r3

Labh Name: PNELY . Contract: ZEZ8YO90EE9A | o
Lab Code: FNELI__ Case No.: Z20Z__ SAS No.: SDG No.: BOB1IZ0
Matrix: (scil/water) WATERL Lab Sample ID: SR202-07._____
Sample wt/vol: 1000 (g/mb) ML__ Lab Fite ID: DE4z25.
Level: (low/med) LOW____ Date Received: 12/12/%1

o Moisture: not dec. ____ dec. Date Extracted: 12/14/91
Extraction: SepF/Cant/Saonc) CONT Date Analyzed: Q1/03/%92

GPC Cleanup: (Y/NY N__ pH: Dilution Factor: 1.0____

CONCENTRATION UNITS:

Number TICs found: _ZE (ug/7L or ug/Kg) UG/L_

{  CAS NUMBER ' COMFOUND NAME ' RT i EST. CONC. + 10 |
S }UNKNOWN P 6,10 40 :j )i 5
EZ. { UNKNOMWN Vo 10.22 Z4 | o
P33, P UNKNIWN V110185 18 1. !
A FPUNKNOWN FATTY ACID 146,35 zZ0 1 H
N < FTUNKNOWN FATTY ACID io18.82 | S N '
L P UNKNOWN P19.07 14 1 H
P T. FUNKNOWN FATTY ACID Po19.9z 14 1. :
: . B8Oz iCaffeine (3CI) ! 20.085 | 8 HN H
i <. T UNKNORKN {20.22 0 20 Wy i
i 10, { UNKNOWN Poz2o.ev | 130 Y :
HE W R VUNKNGCWN FATTY ACID ToZ21.15 | 760 ) :
o1z, VUNKNOWN FATTY ACID Vo Z2Z2.07 i 12 1y :
P12, PUNKNOWN CYCLOALKANE T ZE2.3T7 0 12 1) '
P14, FUNKNOWN FATTY ACID i sz20 iy H
yo15. FUNKNOWN FATTY ACID VE3.19 480 | !
D ¥ FUNKNOWN FATTY ACID i 23.324 34 i :
V17, s UNKINOWN H 28.86 1 48 : H
P13, 80RTT iCholestano!l (VAN) HERC S R 94 | i
i 17, 573¢8 iCholesteral (&CI) 1 3Z.41 24 | ;
iZ0. § UNKNIOWN i 33.28 | 10 | i
pe1. P UNKNOWN P R4.82 zZé6 o
HEE A FUNKNOWN i ¥.54 | g YV

FORM I SV-TIC 1/87 Rev.

- 000020



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EFA SAMPLE NO.

o]
o
(53]
[
oY)
a

L.ab Name: PNELI o Contract: ZZBPOY0LBYE | o -

Lab Code: PNELI__ Case No.: 3B0Z.__ SAS Noor SDG No.: BOZ13Z0

Matrix: (soil/water) WATER. Lab Sample ID: 330Z-06.. . _

Sample wt/vol: ~5.0  (g/mb) ML__ Lab File ID: ASBSE

Level: (low/med) LOW___ Date Received: 12/1Z/91

“ Moisture: not dec. . Date Analyzed: 12/1&6/%91

Column {pack/cap) CAFP___ Dilution Factor: 1.0.____

CONCENTRATION UNITS:

Number TICs found: __1 {ug/L or ug/Kg) UG/L._

} CAS NUMBER H COMPOUND NAME i RT i EST. CONC. }+ @ |

g 1. TUNKNGOWN TERFENE : 14.39 1 T OV AT 1 s
FORM I VOA-TIC 1/87 Rev.

0430406



SEMIVOLATILE CGRGANICS ANALYSIS

TENTATIVELY IDENTIFIED COMPOUNDS

EFA SAMFLE NUO.

DATA SHEET

; 508135 ;
Lab Name: PNELI _ Contract: ZEZ389090E596 | o '
Lab Code: FPNELI__ Case No.: 2202Z__ SAS No.: SDG No.: B0OLZ1ZO0
Matrix: (soil/water) WATER. Lab Sample ID: 32802-06 .
Sample wt/vol: 1000 (g/mbL) ML__ l.ab File ID: D2431
Level: (fow/med) LOW____ Date Received: 12/13/%1
7 Moisture: not dec. dec. Date Extracted: 1Z/1&/91
Extraction: (SepF/Cont/Sonc) CIONT Date Analyzed: 01/0Z/92
GFC Cleanup: (Y/N) N... pH: Dilution Factor: 1.0_....__

CONCENTRATION UNITS:

Number TICs found: _Z1 {ug/L aor ug/Kg) UG/L_.

CAS COMPOUND NAME
: 1. 107926 IButanoic acid (9CI)
T Z. TUNKNOWN
! 3. P UNKNOWN
V4. 103822 {RENZENEACETIC ACID
HE = TUNKNOWN FATTY ACID
- FUNKNOWN FATTY ACID
Y A FUNKNOWN FATTY ACID
i 8. BEOzZ iCaffeine (B8CI)
= T UNKNOWN
P10, t UNKNOWN
I A FUNKNOWN FATTY ACID
S TUNKNOWN FATTY ACID
P13, P UNKNGOWN
R I F UNENOWN
P18, VUNKNCOKIN FATTY ACID
T1é. { UNKNOWN
V1T, 80RTT iCholestanal (VAN
12, §7REs iCholesteral (28CI)
I -2 P UNKNOWN
V20, T UNKNOWN
P21, T UNKNQWN

FORM I

EST. CONC.

_____ L T e I g gl IEPUTGPIG OO |
H 4,62 z00 1§ AN &h
: 5,32 &z !
: &.12 1 180 | !
V12,17 1zo H
b 14.44 120 i '
18,89 | 220 | !
V19,97 ) 52 !
V20,09 | 70 !
! 20.20 &é ! '
1 20.90 &z '
V21,27 z000 ! :
VozZ2 10 48 | :
PEZ.69 | 46 ! '
A SC I B S Zg00 1y :
o23.34 ) 1400 ! '
Lo28.87 110 ! '
bOB1.9T 480 | !
i RE.46 ) z20 | '
PoR2.29 | 48 | '
24,72 110 | '
! 35.3% | 54 1) Y !

sSV-TIC 1/87 Rev.

000027



1E EFPA SAMPLE NO,

VOLATILE ORGANICS ANALYSIE DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

v BO313
Lab MName: PNELI . Contract: 2E8909088594 oo !
Lab Code: PNELI_._ Case No.: 3B0Z._.. SAS No.o: . SDGE No.: 508130
Matrix: (soil/water) ES0IL__ LLab Sample ID: 220Z2-01___ ____
Sample wt/vol: ~-5.0 (g/mbL) G.__ LLab File ID: A9R9S __
Level: (low/med) LOW.. Date Received: 12/13/91
% Moisture: not dec. ___0 Date Analyzed: 12719791
Column (pack/cap} CAFP_. .. Dilution Factor: 1.0 __.
CONCENTRATION UNITS:

Number TICs found: _1Z2 {ug/L or ug/Kg) UG/KG
i CAS NUMBER ' CIOMFOUND NAME ; RT i EST. CONC. | Q@
! 1. FUNKNOWN ALKYLCYCLOHEXANE ! 12.22 4 65 | ﬂJﬁ:’k
2. FUNKNOWN ALK ANE H 1z.92 | 120 H
HERRC N { UNKNDORWN ] 13.49 | 75 | '
T4, TUNKNORWN ALKANE ; 12.77 1 220 ]
v 5. FUNENDWN C2-ALKYLBENZENE i 14,09 | 100 | ]
T, FUNKNOWN ALKANE i 14.40 | 140 | '
i 7. 91178 iNaphthalenes decahydro-. i 15.14 | 63 | d
8. P UNKNOWN ALKANE H 16.85 | 1280 | :
- F UNENORN ! 14.45 | 76 | :
7 10, FUNKNOWN ALKANE H 17.77 4 140 | '
HE O P UNKNOWN ALKANE ' 12.07 | 86 | :
HED B2 FUNKNCOWN ALKANE H 19.54 | 100 i :

FORM I VOA-TIC 1/87 Rev.

030008



1F
SEMIVOLATILE ORGANICS ANALYSIS
TENTATIVELY IDENTIFIED COMP
Lab Name: PNELI Caon
Lab Code:s PNELI_. Case No.: Z80Z.__ SA
Matrix: (sail/water) WATER.
Sample wt/volz: _80.0 (g/mL) ML__
Level: {low/med) LOW_ .
% Moistures:s not dec. —__. dec e e
Extraction: (SepF/Cont/Sanc) CONT
GFPC Cleanup: (Y/N) N__ pH:
Number TICs found: .21
H CAS NUMBER H COMFQOUND NAME
H 1.  UNKNORN
: Z . PUNKNORN ALKYLPHENDL
H 3. PUNKNORWN ALKYLFPHENDL
H 4, PUNKNOWN ALKYLPHENDL
H 5. TUNKNOWN ALKYLFHENOL
H A, TUNKNOWN ALKYLPHENOGL
H 7. FUNKNOKWN FATTY ACID
H B. UNKNGOWN
i S TUNKNOWN FATTY ACID
V10, FUNKNOKWN FATTY ACID
I U TUNKNOWN ALKANE
' Ze P UNKNOWN
HEED G I8 P UNKNOWN
S - FUNKNOWN ALKANE
V15, 8ORTT iCholestano!l (VAN)
D I P UNKNOWN
V1T, F UNKINOWN
Vo1e. T UNKNOWN
D P UNKNOWN
P 20. P UNKNDWN
v 21, F UNKNOWN
FORM I

EFPA SAMPLE N,

DATA SHEET
OUNDS

i
L
92
b
L

L
pal
m

tract: Zz890905594 e

5 NOwl . SDG No.: BOZ1Z0
Lab Sample ID: Z280Z-0iRE_ ...
Lab File ID: D3440_____ _
Date Received: 12/12/791
Date Extracted: 12/1&/%1
Date Analyzed: 01/0&/9Z
Dilution Factor: 1.0 __

CONCENTRATION UNITS:

(ug/L »or ug/Kg) UG/L_
! RT H EST. CONC. | W} :
< 10..’..&.’ 1 4::..0 [ /‘vd i
H 12.37 | 380 N o
{ 123.45 | 550 N :
H 15.854 ¢ 420 P i
i 1i8.88 | 720 N H
: 18.92 | 5Z N H
' 21.17 | 4300 HN i
' 22.60 | 420 i H
H Z2Z2.97 1 2000 HN H
' 22.15 | 950 ! H
H 27.77 1 350 : !
: Z28.42 400 ' H
4 2.9 | BO0 i !
} 27.3% i &20 ; i
H 32.02 | &£Z200 H !
! 22.546 5200 : H
H 32.69 | TZ0 H H
: S3.17 380 ! :
i 34.01 | sSEQ ! H
H 34.81 | 1500 A
I 35.47 | 1300 13 V¥V

Sv-TIC 1/87 Rev.

0033016



1F EFPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET —
TENTATIVELY IDENTIFIED COMPOUNDS ' !
i BOB813% :
Lab Name: PNELI Coantract: ZZS2090B8596 | e 1
Lak Code: PNELI_._ Case No.: 3202 SAS No.: o __ DG No.: BOE1Z0
Matrix: (soil/water) WATER.- Lab Sample ID: 3302-01_ . ...
Sample wt/vol: ~80.0 (g/mb)y ML__ l.ab File ID: D343
Level: (low/med) LOW___ Date Received: 12/13/%1
. Moisture: not dec. dec. ——eme Date Extracted: 12/14/%21
Extraction: (BepF/Cont/Sanc) CONT Date Analyzed: 01/03/9Z
GPC Cleanup: (Y/N) N_. pH: Difution Factor: 1.0.____
CONCENTRATION UNITS:
Number TICs found: _21 (ug/L or ug/Kg) UG/L._
! CAS NUMRER i COMPOUND NAME ! RT ! EST. CONC. | @ |
T ' UNKNOWN 15,99 | 420 13 P5 }K
2. P UNENDWN ' 18.20 | 420 | '
2. Z2B1B4523 iPhenoly nonyl—- (BCIFCD) : 12.29 | 5z0 | :
4. T UNKNOWN ] 13.7% 4 750 i H
g, VUNKNOWN ALKYLPHENOL : 12.85 4z0 | H
P&, BT7103 iHexadecanaic acid (CI) V21,12 5000 | :
T, FUNKNIDOWN P 2Z2.85 450 1 H
= TUNKNOWN FATTY ACID Vo Zz.P2 1100 14 :
A T UNKINOWN V22,97 1100 iy H
V10, FUNKNCGWN  FATTY ACID v g3.1z2 | 1300 1 H
R 1 TUNKNOWN  ALKANE yET.TZ 450 14 ‘
I T UNKNIDWN A~ RC ¥ A 400 14 i
S SC I I UNKNOWN i E22.87 450 14 :
P14, TUNKNOKWN ALKANE 1 Z29.34 680 1) i
V1B, 80977 {CHOLESTANOL T 31.97 1 46000 1. H
P14, P UNKNOQWN i 3z.19 550 14 i
V17, P UNKNOWN 7y 3z2.8z 1 B5Z00 1J H
I R P UNKNOWN v 33.37 820 1y '
P19, TUNKNDWN P 33.97 | 900 1 :
i Z20. P UNKNOWN P 34.74 1700 1Y H
A O § UNKKNOWN V35044 1200 14N
FORM I SV-TIC 1/87 Rev.
Q0G0o43




